The dinoflagellate-coral partnership influences host tolerance to thermal stress that 36 causes bleaching. However, the comparative roles of host genetic versus environmental 37 factors in determining the composition of this symbiosis are largely unknown. Here we 38 quantify the heritability of Symbiodinium communities in two broadcast spawning 39 corals with different symbiont transmission modes: Acropora tenuis has environmental 40 acquisition, and Montipora digitata has maternal transmission. Using high throughput 41 sequencing of the ITS-2 region to characterize communities in parental colonies, 42 juveniles and eggs, we describe new Symbiodinium types in both coral species and 43 previously unknown symbiont dynamics. After one month of natural uptake in the field,
Symbiodinium communities associated with Montipora digitata 176 101 OTUs were found in M. digitata eggs and adults, with on average 7 (±0.9 SE) 177 OTUs per egg and 5.3 (±0.9 SE) OTUs per adult. The highest diversities of OTUs were 178 retrieved from clades A (73 OTUs) and C (18 OTUs), whereas D and ex-situ types each had 179 three OTUs represented (Fig. 3) . 99.1% of the total cleaned reads belonged to C15 (OTU1), 180 with this type making up 98.8 % (±0.5 SE) and 99 % (±0.1 SE) of all reads retrieved from 181 dams and eggs, respectively. The next most abundant OTUs were an ex-situ Amphisorus 182 identified OTU (potentially another C15 type), D1, A3, and two other A types (A and 183 CCMP828) ( Fig. 4) . Adults could generally be distinguished from eggs by the unique 184 presence of A2, A3, HA3-5, C1_8, G3 (Fig. 3 ) and a greater proportional abundance of a type 185 A symbiont (OTU4) in dams 29, 32, 7, 8 and 9 ( Fig. 4 ). Of these five unique adult OTUs, 186 none were found in more than two adult colonies. Eighty-two OTUs were found in eggs but 187 not adults and 43 of these were found in three or more eggs, and a majority were uncultured 188 types at background levels from the eggs of dam 29 ( Fig. 3 ). Both inter-and intra-family Supplementary Table S6 ). indicates OTUs that were found in three or more eggs. Symbiodinium types. The dominant type, C15, was excluded for clarity. The first bar in each 205 group is the spawning dam and the following bars represent her eggs. The tenth egg sample 206 from dam 11 (M11) was made up of 100% C15, and was therefore not shown.
Narrow-sense heritability of Symbiodinium community in A. tenuis juveniles and M.
208 digitata eggs 209 Bayesian linear mixed models, and specifically, the animal model, were used to 210 estimate relatedness-based heritability as they are robust to unbalanced designs. Furthermore, 211 the animal model utilizes all levels of relatedness between individuals in a given dataset, and 212 not just parent-offspring comparisons, thus giving it greater power for data collected in field 213 studies 36 . The Bayesian narrow-sense heritability estimate (h 2 ) of the Symbiodinium 214 community in A. tenuis juveniles was 0.29, with a 95% Bayesian credibility interval for the 215 additive genetic component of 0.06-0.86. The mean heritability was 0.36 (±0.21 SD) ( Table   216 1). The high density of estimates between 0.2 -0.4 within the posterior distribution of h 2 217 suggests high statistical support around 0.29 despite the credibility interval being very large.
218
The maternal transfer of Symbiodinium in the broadcast spawning coral M. digitata had a 219 narrow-sense heritability estimate of 0.62 (0.27-0.86 95% Bayesian credibility interval), with 220 a mean heritability of 0.57 (±0.16 SD) (Table 1) . We did not detect an effect of maternal 221 environment on similarities in Symbiodinium diversity among eggs or among juveniles.
222
Models that included maternal effects arising from eggs developing in a shared environment . Moreover, although the diversity measured here was much greater than those reported 271 in these previous studies; we found strong temporal stability in OTU diversity and 272 abundances between the two years. Therefore, the unexpectedly high fidelity of the symbiont 273 community in conjunction with our heritability estimates suggests strong host genotype - Similarly, the juvenile coral may be primed to take up specific Symbiodinium types 345 through the transfer of genetic machinery that results in a bi-product(s) to ensure the juvenile 346 is colonized by beneficial types and prevents colonization by unfavourable symbionts 347 through competitive exclusion (e.g., maternal imprinting controlled by offspring loci 62 ).
348
Such bi-products may be akin to amino acids, which have been shown to regulate the Table S1 ). Larvae were stocked at a density of Supplementary Table S2 ). Larvae were raised The number of juveniles of A. tenuis sequenced from each of the 9 crosses in 2012 415 ranged from 2 -29 individuals (average ± SE: 11.3 ± 3) ( Supplementary Table S1 ) and a 416 single sample from each parental colony was sequenced concurrently. In 2013, 1 -21 A. 417 tenuis juveniles (average ± SE: 8.6 ± 1) were sequenced from each of the 20 families (of the 418 original 25) that survived field deployment ( Supplementary Table S2 ). The adult samples Table S3 ). Analysis of rarefaction curves suggested that differences in Fan dendrograms were constructed using a raw alignment function and neighbour 437 joining tree algorithm from the 'ape' package 81 and 54 were shared between years. OTUs with a relative normalized abundance of less than 447 0.01% were classified as "background", whilst those with abundances greater than 0.01% 448 were considered "principal." OTUs were further classified by ubiquity across samples and 449 "core" OTUs were found in >75% of samples, "common" were found in 25 -75% of samples 450 and "rare" were found in < 25%. As far fewer OTUs were recovered from M. digitata 451 samples, all 101 OTUs were visualized and classified by abundance and ubiquity as described 
